Abstract While much focus has been put on rural household food insecurity, with increasing urbanisation leading to urban slum formation, food insecurity is potentially on the rise particularly among women of reproductive age (WRA). We determined the prevalence and factors associated with food insecurity among women aged 18-49 years in Makindye slums of Kampala capital city, Uganda. In a community based cross-sectional study, we recruited a random sample of 573 women aged 18-49 years, resident in the slums for at least one year prior to the study. Quantitative data were collected using interviewer administered questionnaires while qualitative information was obtained through key informant interviews and focus group discussions. Multivariable logistic regression (using STATA® 13) and manifest content analysis methods were used to analyse quantitative and qualitative data respectively. Of the 573 participants, 60.7% were aged 20-34 years, 53.7% were married/cohabiting, 12.2% had no formal education and 82.5% lived in rented homes. Overall 88.5% of the women were food insecure of which 68.4% were severely food insecure. Factors that increased likeli hood of food insecurity were; socioeconomic factors such as absence of electricity in the household (AOR; 2.2, 95%CI: 1.05-4.86, p = 0.036) and having more than one school going child (AOR; 2.6, 95%CI: 1.42-4.89, p = 0.002). Qualitative findings indicate that food insecurity is indeed a problem among women in the slums with unemployment, high food prices, poverty and increasing number of household members reported as the major causes of food insecurity. The prevalence of food insecurity among women in Kampala slums is high. These findings suggest the need to invest in economic empowerment of women with emphasis on those living in deprived communities.
Introduction
Food security whether occurring at individual, household, national, regional and global levels is achieved when all people, at all times, have social, physical and economic access to safe, sufficient and nutritious food to meet their dietary needs and food preferences for a healthy and active life [1] . Food security at national and household levels does not automatically indicate food security at individual level due to a number of factors such as gender discrimination [2, 3] with women being the most affected. In many societies women and girls eat the food remaining after the male family members have eaten, this "food discrimination" and unequal distribution of household food leaves most women with less quantity and less nutritive food [4, 5] , which makes them food insecure. Globally, it is estimated that 60% of the chronically hungry are women and girls due to their unequal access to education, employment and resources. Food insecurity among women of reproductive age (WRA) is a serious public health problem with adverse effects on the women, pregnancy outcomes and child survival; as well as on the economic development of the country ultimately negatively impacting the country's gross domestic product [6] . WRA who are food insecure are susceptible to poor health and nutritional status which reduces their economic productivity/employment opportunities [7] , propagates the intergenerational cycle of malnutrition, leading to increased risk of maternal and child morbidity and mortality [8, 9] and poor cognitive and physical development among surviving children [10, 11] . Studies indicate that food insecure women are more likely to suffer from poor nutritional, health and psychosocial consequences. The effects of food insecurity among women have been found to be a higher BMI and prevalence of obesity and overweight [12] , maternal food insecurity has also been associated with loss of fat [13] leading to under nutrition and low BMI among women of reproductive age. The nutritional well being of women residing in slums is further compromised by the lack of access to safe water and sanitation, medical services and access to a diverse diet [14] . The sharp rise in food prices coupled with the economic downturn and its consequent increase in poverty, suggest that slum residents are experiencing a wide food gap. However, most efforts to address food insecurity are concentrating on rural areas with a glaring omission of urban dwellers [15] . With increasing urbanization and rapid expansion of urban slums, there is a need to determine the level of food insecurity among slum dwellers particularly WRA. While most of the previous studies on food insecurity used household as a unit of analysis, emerging evidence is pointing towards focusing on individual level food insecurity [16] . To address the aforementioned gaps, we conducted a study using individual level data, to determine the prevalence and factors associated with food insecurity among WRA residing in urban slums of Kampala city, Uganda.
Methods

Study Setting
The study was conducted in Makindye division slums, Kampala district. Makindye division is one of the 5 divisions in Kampala district with a population of 395,276 and women make up 52% of the total population in the division. It also has the most number of slums (ten) and the highest intra-population diversity within Kampala district [17] .
Study Participants
For quantitative data, the primary respondents were women aged 18-49 years.
For qualitative data, the Local Council (L.C.) leaders and women representative leaders were identified for key informant interviews and women aged 18-49 years were also selected for focus group discussions.
Sample Size and Sampling Design
Using a design effect of 1.5, precision of 5%, a prevalence of 32.4% [18] and a non response rate of 10%, the calculated sample size for quantitative data collection was 561 respondents.
Sampling Procedure
For quantitative data collection, multistage sampling involved selecting the sample in multiple steps. The sampling units were households and the study unit was women aged 18-49 years. Simple random sampling was used to select the parishes and zones (villages) using computer generated random numbers from each of the ten slums (ten clusters). Using a list of all households with WRA who had lived in the area for more than one year from each zone generated by the local council chairman, the households were sampled using probability proportional to size. One woman among others in the selected household who met the eligibility criteria was randomly sampled to participate in the study after consent. This procedure was continued until the desired number of respondents was obtained from each zone.
For qualitative data collection, a homogenous group of 12 women was purposively selected according to age to participate in the focus group discussions to allow free expression as much as possible. In the three randomly selected parishes, a total of six focus group discussions were conducted; with one for women aged 18-35years and the other for women aged more than 35 years in each parish, with each lasting for 75 minutes until saturation of information was achieved.
Purposively selected key informants including local council leaders, women representative leaders from each parish participated in the study. A total of six key informant interviews were conducted.
Data Collection Tools
A pretested interviewer-administered questionnaire was used for quantitative data collection. The research assistants who were final year undergraduate students in human nutrition of Kyambogo University were recruited trained and administered the questionnaires under the supervision of the principal investigator. The data collection tools were translated into Luganda, the local language spoken in the area.
A key informant guide and a focus group discussion guide were used to collect qualitative data.
Each focus group discussion lasted for 75 minutes at a convenient venue identified by the respondents. An interview guide was used to guide the discussion. All discussions were audio recorded in luganda and simultaneously translated into English language thereafter. A note taker recorded the points raised during the discussions and the meetings were moderated by the principle investigator. Key informant interviews (KIIs) were conducted by the principle investigator. The KIIs lasted nearly one hour and an interview guide was used to guide the interviews. All KIIs were audio recorded in luganda and transcribed into English thereafter.
Measurement of Variables
Prevalence of food insecurity was the dependent variable for the study.
The access component of food insecurity was assessed by using the experience/subjective based indicator using a standardized validated tool; the Individual Food Insecurity Access Scale, IFIAS). A study conducted in Uganda by Natamba et al, (2014) to assess the reliability and validity of the Individual Food Insecurity Access Scale (IFIAS) as a tool to assess food insecurity noted that it is a strong and appropriate measure of food insecurity that is relevant to the Ugandan context [19] . The questions covered 3 domains of food insecurity experience including anxiety and uncertainty about their food supply, insufficient quality, and insufficient quantity. The questions in the IFIAS were asked with a recall period of 30 days (4 weeks). The respondent was first asked an occurrence question, that is whether the condition in the question happened at all in the past four weeks (with the provision of 'yes' or 'no' response). If the respondent answered 'yes' to an occurrence question, a frequency-of-occurrence question was asked to determine whether the condition happened rarely (once or twice), sometimes (three to 10 times), or often (more than 10 times) in the past 4 weeks.
The individuals were finally categorized into four levels: 1) Food secure-when the individual 'rarely', in the past four weeks, worried about not having enough food and had replied 'no' to question number 2 to 9. 2) Mildly food insecure--the individual worried about not having enough food sometimes or often, and/or were unable to eat preferred foods, and/or ate a more monotonous diet than desired, and/or ate some foods considered undesirable but only rarely.
3) Moderately food insecure-the individual sacrificed quality more frequently by eating a monotonous diet or undesirable foods sometimes or often, and/or had started to cut back on quantity by reducing the size of meals or number of meals, rarely or sometimes. 4) Severely food insecure--individual had to cut back on meal-size or number of meals often, and/or experienced any of the three most severe conditions (running out of food, going to bed hungry, or going a whole day and night without eating).
To assess individual dietary quality, the dietary diversity scores for women were obtained. Using a standard dietary diversity score questionnaire; a standardized questionnaire for measuring dietary diversity has been revised with a number of new changes like categorizing individual food items into food group [20] . This involved asking the respondents to list all foods consumed at home and out of home in the previous 24 hours preceding the interview. The respondents were asked to recall all the foods eaten, snacks and beverages taken in the previous 24 hours prior to the interview, however if the previous 24 hour was atypical due to special occasion, a different day was selected for the interview. A detailed description of food eaten was collected and for mixed dishes, the food items were disaggregated and categorised into appropriate food groups. Food and Agriculture Organisation (FAO) recommends and uses a reference period of the previous 24 hours as it is less cumbersome for the respondent and less subject to recall bias [20] . All the food items consumed by the respondents were categorized into 9 food groups namely; starchy staples, fruits, vegetables, milk and dairy products, vitamin A rich foods, legumes, meat/fish/organ meat/poultry, eggs, fats/oils and beverages. The 9 food groups were based on the local and international food grouping techniques adapting cultural context [21] . A single point was awarded to each of the food groups consumed by the individual giving a total score of 9 points for each individual given that all her responses were positive for all food groups. Mutually exclusive dietary diversity categories were derived from the 9 food groups into meeting dietary diversity if an individual score equals or is more than 5/9 and not meeting dietary diversity if an individual scores less than or equal to 4/9.
Independent variables included demographic and socio economic characteristics ( age, marital status, educational level, parity, household composition, number of school going children, employment status, monthly income, household utility bills, monthly expenditure on food items).
Data analysis
Quantitative data was entered into Epidata and transferred to STATA version 13 for statistical analysis.
Descriptive analysis; the categorical variables were summarized and presented as proportions which are presented in tables, charts and bar graphs. Bivariate analysis; logistic regression was used to detect associations between independent variables and dependent variable. The strength of association between the independent variables (covariates) and the dependent variable was expressed using crude odds ratios at a significant level of 0.05. Multivariate analysis was done to determine the factors associated with food insecurity. The final logistic model was adjusted for the following variables; which had a statistically significant bivariate relationship with food insecurity: educational level, age groups, parity, number of school going children, paying for electricity and marital status. The measure of association is odds ratio (OR) with precision measured using 95%confidence interval around the OR and p-value was considered significant at < 0.05.
Qualitative data analysis was done manually by coding the responses into themes and sub themes. Manifest content analysis was used to come up with emerging themes; some of the reported statements were quoted verbatim to give exact meaning.
Ethical Consideration
The study was approved by the Makerere University Higher Degrees Research Ethics Committee. Voluntary informed written consent was obtained from each respondent before questionnaire administration, privacy and confidentiality was observed and respondents were not required to write any information identifying them to ensure anonymity. Voluntary informed verbal consent was obtained from the respondents before qualitative data collection.
Results
Socio Demographic Factors
The results indicated that the mean age was 30(±8) years and the median age was 34(18-49) years. More than two thirds (70%) of the respondents were aged 20-34 years and less than 20 years. About a half (49.4%) of the respondents had attained primary or less educational level. Nearly a half (47.5%) of the respondents had more than one school going child. More than half (64.6%) of the respondents had a total of 4 or more household members as shown in Table 1 .
The results further indicated that about two thirds (59.3%) of the respondents were unemployed. Most of the respondents (85.2%) had a monthly income equal to or less than 41 US dollars. Nearly a quarter (26.4%) of the respondents did not have electricity in their households. About three quarters (71.8%) of the respondents spent more than 41 US dollars a month on food items as Table 2 . Table 3 shows that in the past 30 days, most of the women (57.2%) were 'sometimes' uncertain and worried about not having enough food, 30.9% were ' often' and 11.9% were 'rarely' uncertain and worried about not having enough food. The results indicate that 58.9% of the women 'sometimes' had to eat a limited variety of foods, 25.9% 'often' and 15.1% 'rarely' had to eat a limited variety of foods due to a lack of resources such as money. About 60.2% of the women 'sometimes' had to eat a smaller meal than they felt they needed because there was not enough food, 27.6% 'often' and 12.2% of the women 'rarely' had to eat a smaller meal than they felt they needed because there was not enough food. The results in Figure 1 indicate that most of the respondents (88.5%) were food insecure with about two thirds (68.4%) being severely food insecure.
Prevalence of Food Insecurity
The results in Table 4 indicate that of those WRA that were food insecure, slightly more than a quarter (27.7%) were aged 35-49 years. A half (53.2%) of the women were aged 20-34 years and less than a tenth (7.5%) of the women participants aged less than 20 years were food insecure. Most of the respondents had consumed the following food groups in the previous 24 hours to the interview; starchy staples (99.3%), beans, peas, groundnuts (70.2%) and 82.9% had consumed fats and oils. The least consumed food groups were fruits (34.7%), vegetables (35.8%), vitamin A rich foods (0.7%), eggs (5.1%), milk and dairy products (10.5%), meat, fish, organ meat and poultry (44.2%). Table 5 shows that at bivariate analysis; being aged 20-49 years, educational level of secondary or less, parity of more than 4, having more than 1 school going child and having 4 or more household members were statistically significant for food insecurity. Marital status, gender of household head and household tenure were not statistically significant.
Factors Associated with Food Insecurity
Illiterate respondents were 4.4 times more likely to be food insecure than those who had attained a tertiary level of education.
Respondents aged 35-49 years were 2.8 times of being food insecure more than respondents aged less than 20 years.
Respondents with a parity of more than 4 were 2.3 times more likely to be food insecure than those with a parity of less or equal to 4. Having more than one school going child predicted 2.7 times more of being food insecure than those who had one or no school going child (OR; 2.7 95%CI: 1.51-4.72).
Having more than 5 household members increased the likelihood of being food insecure than those who had 3 or less household members (OR; 1.90).
Individuals who did not have electricity in the household were 2.4 times more likely to be food insecure than those who had electricity in the household.
Multivariate analysis using logistic regression revealed that having more than one school going child and not having electricity in the household were significantly associated with food insecurity, in a model that also included educational level, age groups, parity and marital status.
Respondents who reported not having electricity in the household were 2.2 times more likely to be food insecure than those who had electricity (OR; 2.20 95%CI: 1.05-4.86, p = 0.036).
Respondents with more than 1 school going child were more likely to be food insecure than those who had one or no school going child (OR; 2.60 95%CI: 1.42-4.89, p = 0.002) as shown in Table 5 .
Qualitative Findings
A total of six key informant interviews and six FGD sessions were conducted. The respondents gave their views on their perception towards food insecurity which were classified into 8 major themes. The themes were; understanding of food insecurity, magnitude of food insecurity, signs, causes, consequences of food insecurity, number of meals and foods commonly consumed and recommendations.
126
Journal of Food Security
Perceptions on Understanding of Food Insecurity
Results from five out of six KIIs and all the six FGDs indicated that the participants perceived food insecurity as lack of money. It was also noted that food availability within these slums was constant however the woman's ability to access this food largely depended on their financial ability.
"It means that she does not have money" (FGD-women -kisugu)
Perception on the Causes of Food Insecurity
Results from the interviews and discussions revealed that some of the major causes of food insecurity were unemployment, domestic violence, high food prices and increasing number of household members.
Results from all the six KIIs and the six FGDs further revealed that unemployment was the major cause of food insecurity and it was attributed to lack of capital to enable women get involved in small businesses that would allow them to be financially independent thus being food secure. Low educational level was also cited in that even the casual employment needed at least some information on how to manage their businesses which most of them lacked.
"Not working, most of us do not work that is the most important factor, the education level may be so low that they ask for qualifications that you do not have [in other words they ask for a qualification which you may not have]" (FGD women-Kisugu).
Domestic violence was also reported as one of the causes of food insecurity and as a result of this, men neglect their responsibility of providing food for the family and this greatly affects the woman as an individual.
"but when ever these people have a miss understanding and bring cases to the LC there will be no eating of food you find a man when he has said that to hell with you, you can stay without food" (KII kikubamutwe).
High food prices were also identified as a cause of food insecurity. This coupled with the high standard of living in the city makes the women unable to access sufficient, nutritious foods.
"In our area here we have so many problems but it is all about money. you have got your little money but the land lord is sited there waiting for it, sickness is also looking at you, food is demanding even the toilet we pay for it ,water everything we pay for it everything is to be solved by the little money that we have"(FGD womenNamuwongo).
Number of Meals and Type of Food Commonly
Consumed Results from five out of six KIIs and all FGDs revealed that most women had one -two meals a day and the most consumed foods were posho and beans.
"The common food consumed by women here is posho because it is not very expensive and most of them also eat millet and cassava flour but at times even these scarce" (FGD women-kisugu).
"I know that people here eat once and there are those who don't even get that one meal they take porridge for the whole day. It is very hard to get a person who gets two meals, and what causes them to have one meal is the situation. Others take porridge even at times they fail to get the porridge and you see them going to neighbors at times they come here" (KII -Namuwongo).
Perception on Consequences of Food Insecurity
Results from all the six KIIs and all the six FGDs identified some of the consequences of food insecurity as affecting the health of the woman and her psychological well being. The health related effects mentioned were diseases such as ulcers, hypertension and poor psychological wellbeing that included stress, worry and depression. The results also indicated that women were at risk of being involved in risky social behaviours that would put their lives at risk such as prostitution that would expose them to HIV/AIDS ,and substance abuse especially alcohol abuse due to stress of being food insecure.
"To know that it is a problem is when our children are getting sick because when our children do not have nutritious food they fall sick [even us women we fall sick a lot" (FGD -Women Kisugu).
"Also if this woman is to conceive she gets problems because even the unborn baby is demanding. You find in the end this woman may find problems while delivering and even the child may be born immature" (KII-Nsambya central).
Perception on Solutions to Food Insecurity
Recommendations were made towards solving food insecurity among this population. Results from all six KIIs and all the FGDs identified skills training with support from NGOs and government bodies that are responsible for the well being of these women so that they can be empowered to start small businesses that can be a source of income thus enabling them to have access to safe, sufficient and nutritious foods.
"If they were people who can come to the community and bring skills training workshops and train women in basket weaving, so that they can be self employed and also get them market where they can sell them. I think the situation can change since they are supported with businesses that are brought into the community with an aim of improving the quality of life of low status woman" (KII -Kisugu).
Discussion
This cross sectional study set out to determine the prevalence and factors associated with food insecurity among women aged 18-49 years in makindye slums Kampala. In this study the prevalence of food insecurity was 88.5% with 68.4% of these women experiencing severe food insecurity. The high level of food insecurity could be a major factor contributing to the high rates of under nutrition among women of reproductive age. This study finding is consistent with findings from a study conducted in an urban colony of North India by Chinnakali (2014) to determine the prevalence of household food insecurity. The study also reported a high (77.2%) prevalence of food insecurity [22] . The consistence in the findings could be due to similar study settings in urban slums. This is supported by results from KIIs and FGDs which revealed that a high number of women in the study area were financially unable to access food due to unemployment and therefore experienced food insecurity.
The study found that the quality of food consumed was not meeting the recommended dietary diversity score with increased intake of starchy staples, pulses and reduced intake of fruits, vegetables, and meat, fish and poultry products. This finding is similar to that reported by Bawadi H et al,(2012) and Gulliford MC et al, (2003) which noted that food insecure individuals were more likely to consume less nutritious, monotonous starchy staples [18, 23] . This is also supported by results from the FGDs during which respondents reported increased consumption of cheap starchy staples (posho, millet, cassava flour) and pulses.
In this study, illiterate women were more likely to be food insecure. These findings are consistent with previous studies which reported that illiteracy among women was associated with food insecurity [18, 24, 25] . This result is supported by findings from the FGDs which noted that some of them cannot be employed because of low educational levels.
The low educational levels lead to unemployment among women as noted in the UBOS (2014) report that the proportion of unemployed women in urban areas is higher than that in rural areas [26] . This results in women with lower educational levels to be housewives or to engage in informal risky economic activities without a steady income leaving them with insufficient purchasing power to access safe, nutritious and sufficient foods. Low education among women coupled with few economic opportunities hinders the women's ability to access foods in a socially acceptable way resulting in risky coping strategies.
The present study also found that women with more than one school going child were more likely to be food insecure than those with one or no school going children. This finding is consistent with findings from a study done in Malaysia which noted that food insecure women had an increased number of children [25] . School going children tend to increase the household expenses due to school related fees. This coupled with low earning potential tends to worsen food insecurity among women. This means that the school going child will always be undernourished and unable to concentrate in class leading to constant absenteeism. This may result into the intergenerational transmission of food insecurity and poverty when children are withdrawn from school because of school fees becoming unaffordable.
The FGDs revealed that increasing number of household members was one of the demographic characteristics leading to food insecurity among these women. This finding is consistent with other studies which reported that household composition and family type have been found to be attributed to food insecurity among low-income urban household [27, 28] . The high number of household members tends to lead to increased expenditure on food. However with low income levels, the household expenditure on food is significantly reduced. As a result, the women end up consuming insufficient, less nutritive foods leaving them food insecure and prone to under nutrition.
In this study, women who did not have electricity in their households were more likely to be food insecure than those who had electricity in the household. The respondents who did not have electricity in their households were unable to pay for it; this is an indirect indication of low income levels and low earning potential which in turn affects the women's ability to access food. The other socioeconomic variable that was associated with food insecurity was monthly expenditure on food. This can also be due to income levels where women with low income levels are more likely to spend less on food items hence leaving them food insecure as reported in previous studies by [18, 29, 30] .
FGDs and KIIs indicated that unemployment and high food prices were the main causes of food insecurity among women in slums. This was attributed to low income levels, high standard of living and high prices of food. This finding is consistent with another study by Brown (2014) which indicated that food prices are increasing leaving many urban residents unable to access food [14] . This is also similar to findings from another study by Crush (2010) which noted that slum dwellers are usually faced with high costs of living which undermines their ability to access sufficient, safe and nutritious foods [31] . Access to food among urban residents entirely depends on one's purchasing power. Macroeconomic factors such as low wages, high housing costs, high unemployment rates and high tax burdens increase the probability of food insecurity in women. When income is constrained or limited, women may be forced to make decisions that can result in a less than adequate supply of food.
Study Limitations
Recall bias was likely to occur among some respondents during the face to face interview since information on a number of variables was self reported(including those related to the outcomes and predictor) which can result in measurement errors that introduced bias. In addition a single 24 hour dietary recall may provide a less precise measure of the respondents' usual intake.
Conclusion
This study found a high prevalence of food insecurity among women aged 18-49 years in an urban slum. Increased household expenditures such as having more than one school going child coupled with low earning were associated with food insecurity. In order to reduce the proportion of food insecure WRA and the effects of food insecurity on maternal child health, there is need to set up economic empowerment programs for women in slums. As well as other studies are needed to create sufficient evidence to influence urban policy makers so that appropriate interventions against food insecurity among WRA in urban slums are set up.
